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Data management for National Park Service– 
National Geographic Society BioBlitzes
Evolving biodiversity documentation
By Peter Budde and Simon Kingston
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Bioblitz
A bioblitz is commonly a 24-hour event in which teams of volunteer scientists, 
families, students, teachers, and other community members work together to find 
and identify as many species of plants, animals, microbes, fungi, and other 
organisms as possible. The National Geographic Society is helping conduct a 
bioblitz in a different national park each year during the decade leading up to the 
U.S. National Park Service centennial in 2016.1

1http://www.nationalgeographic.com/explorers/projects/bioblitz/.
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Bioblitz events provide an 
opportunity for more than the 
enhancement of a park’s NPSpecies 
inventory. The buildup to an NPS-
NGS BioBlitz requires coordination 
by invited scientists who have been 
identified as being able to increase 
the understanding of often lesser-
known taxonomic groups. 
Additionally, more than 3,000 
people, including more than 1,500 
schoolchildren, typically participate 
in a bioblitz and the concurrent 
biodiversity festival.

T
HE NATIONAL PARK SERVICE 
(NPS) and the National Geo
graphic Society (NGS) have 
cohosted eight annual national 

park bioblitzes since their inception in 
2007. Over time the methods and tools 
used to manage data from these events 
have evolved. Spreadsheets may have 
given way to smartphones and other mo
bile devices, but one constant has been 
the use of NPSpecies (https://irma.nps
.gov/App/Species/Welcome), the central
ized data application that documents 
the occurrence and status of species in 
national parks. NPSpecies provides a 
baseline of the species known to occur 
in a park and reflects the new knowledge 
gained from bioblitzes and other forms of 
scientific inquiry.

Information stored and managed in 
NPSpecies satisfies a fundamental 
purpose of the National Park Service to 
protect and maintain biological diversity 
in parks. Park managers, interpreters, 
planners, and scientists need basic infor
mation about species occurring in parks 
as a basis for making decisions and for 
working with the public, other agencies, 
and the scientific community.

Data management for NPS-NGS 
BioBlitzes occurs in three distinct stages: 
the pre-bioblitz buildup, the rush of 
activity during the bioblitz itself, and the 
post-bioblitz follow-up (fig. 1). Each stage 
has its own set of activities, but common 
themes are links to NPSpecies and quality 
assurance (QA) and quality control (QC) 
steps that are taken to ensure the most 

reliable data possible are recorded and 
made available.

The buildup  
(pre-bioblitz)

Preparation for managing data at an NPS-
NGS BioBlitz involves determining the 
local contact (typically the Inventory and 
Monitoring Network data manager), de
signing field data sheets (fig. 2, page 22), 
eliciting the types of questions park staff 
would like to be able to answer as a result 
of the event, designing and developing 
the data entry and reporting application, 
and writing procedures and workflows to 
be used during the bioblitz.

NPSpecies
The goal of NPSpecies is to be the au
thoritative source of species that occur in 
a park; however, many park species lists 
were last updated and reviewed during a 
certification process that occurred several 
years ago. Before the bioblitz, in order to 
make sure that a park’s species list reflects 
the current state of knowledge for organ
isms that occur in a park, species records 
from inventories, incidental observations, 

and research activities must be reviewed 
and added. In addition, the taxonomic 
nomenclature often needs to be updated 
to reflect the latest science. Once this is 
complete, the final step is to update the 
records to indicate how certain the park 
is that an organism occurs in the park.

QA/QC
In order to prevent errors from making 
their way into species lists from bioblitz-
collected data, we take several quality 
assurance steps. This includes crafting a 
standardized field data sheet for use by 
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Figure 1. The data management life cycle  
of NPS-NGS BioBlitzes relies on NPSpecies  
as the standard for what species are known 

to be in a park and updates that stan
dard with new discoveries after the 

bioblitz.
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all registered scientists, standardizing the 
taxonomy for all species lists, and requir
ing that species marked as “present” in a 
park are substantiated by evidence (e.g., 
voucher specimens or detailed observa
tions). At this stage we also decide upon 
the observation-tracking method to be 
used, and further design and develop it as 
necessary. Once we have developed a field 
data sheet and decided on an observa
tion-tracking method, we draft standard 
operating procedures, including detailed 
instructions, for their use.

Evolution of the 
bioblitz observation-
tracking tools

Getting started (2007)
Bioblitz participants used paper data 
sheets to note observations made in the 
field, which were then entered into an 
electronic spreadsheet. After transfer
ring the data, the paper data sheets were 
discarded, making it impossible to check 
entries. The NPSpecies list was not used 

as a source for correct spelling of species 
names.

Getting relational (2008–2009)
Though the paper data sheets contin
ued to be used in the field, we recog
nized the importance of the original 
field records and began to retain them 
following bioblitzes. Also, a participat
ing network data manager developed a 
relational desktop database that replaced 
the spreadsheets and removed the need to 
reenter survey team information for every 
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observation. Database forms allowed 
users to navigate through a menu system 
to look up official taxonomic names as
sociated with the NPSpecies list for each 
park. By controlling these “pick lists” we 
avoided spelling errors and more easily 
saw when new species were added. Based 
on these improvements, we were able to 
provide counts of the number of differ
ent species found by taxonomic category 
(e.g., mammals, birds, vascular plants) 
during the bioblitz.
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Tighter coupling with NPSpecies 
(2010–2011)
Field data sheets evolved to include a 
unique identification number displayed 
on each sheet, which made informa
tion easier to trace back to a team leader 
and easier to find in the database. Data 
managers scanned the field data sheets 
in order to make it easy for data entry 
technicians to review the original entries 
and to create digital records. The data
base application was split into two parts: 

a simplified data entry tool that closely 
resembled the field data sheet and a more 
complex reporting tool. The reporting 
tool was based on a desktop NPSpecies 
application developed in 2005, allow
ing for even closer tie-in to the updated 
NPSpecies list for the park. New reports 
could be created, including a “Tree of 
Life” report, which interpretive staff have 
used to highlight extant and extinct spe
cies. Overall, these procedures facilitated 
tighter coupling with NPSpecies.

Going enterprise and getting social 
(2012–2013)
We continued to use paper field data 
sheets. The desktop database, how
ever, was migrated to a higher-powered 
database system, which provided greater 
capacity for multiuser editing and better 
protection against accidental data loss. 
We designed a custom, menu-driven user 
interface that allowed bioblitz volunteers 
to enter the field data into the database. 
Naturalists then reviewed, matched, and 

corrected scientific and common names 
and an administrator ran count reports. 
For the first time, Internet-based observa
tion tools came into use, as Project Noah 
(www.projectnoah.org) observations 
from citizen scientists were imported into 
the bioblitz database and counted.

Going mobile (2014)
Paper field data sheets continued to be 
used in 2014 at the Golden Gate National 
Recreation Area bioblitz. In addition, we 
adopted the iNaturalist mobile applica
tion, which allowed citizens and scientists 
alike to contribute observations using 
their mobile devices. Rather than NPS 

staff designing and developing a database 
application for recording observations 
at the bioblitz, this time we selected an 
existing Web-based citizen science plat
form, iNaturalist (www.iNaturalist.org), 
to be the data repository. Staff worked 
to develop requirements for modifica
tions to iNaturalist in order to make it 
compatible with the needs of the bioblitz. 
Investments in this observation tool not 
only allowed for greater participation by 
individuals who were not able to attend 
the 24-hour biodiversity discovery event, 
but also created a persistent resource 
for the park and citizens to continue to 
contribute species observations after the 
bioblitz.
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-

The rush (during 
bioblitz)

Bioblitzes typically run from Friday 
morning through Saturday afternoon and 
usually start off slowly for data manage

Out of the 972 species identified at 
Biscayne National Park’s bioblitz in 
2010, 473 (49%) of the park total 
were found to be new to the official 
park species list.Figure 2. Standardized field data sheets ensure consistency of information collected during 

a bioblitz, capturing the who (inventory leader), what (species information), where (inven
tory location and coordinates), when (date of observations), and how (sampling method) of 
biodiversity discovery.
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ment, as it takes a while for data sheets 
to arrive from the field. By the end of the 
day on Friday and especially on Satur
day morning, things are hopping. Once 
groups start to return from the field, the 
data management team kicks into action, 
entering field data sheet information into 

the bioblitz application, downloading and 
associating photos with the field records, 
and providing reports, such as counts of 
distinct species observed, to the bioblitz 
communication staff.
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NPSpecies
By comparing species entered from the 
field data sheets with the computer-based 
NPSpecies list, we are able to highlight 
species that are new to a park and note 
when a previously uncertain species oc
currence is confirmed. For example, out 
of the 972 species identified at Biscayne 
National Park’s bioblitz in 2010, 473 
(49%) of the park total were new to the 
official park species list.

QA/QC
NPSpecies serves as the source for scien
tific and common names when entering 
species from field data sheets, helping to 
prevent spelling errors. If a name is not 
found on the park’s NPSpecies list, then 
a standardized taxonomy “lookup” or 
query of the database is used. If a name 
does not appear in the standardized 
taxonomy search results, then science 
volunteers try to validate the name with a 
recognized authority and follow up with 
field scientists. Field guidebooks and 

access to authoritative Internet resources 
such as the Integrated Taxonomic Infor
mation System (ITIS) are critical in refin
ing species observations during a bioblitz. 
These resources are used to correct mis
spellings and other common errors.

The unique identification number on 
each field data sheet is entered into the 
bioblitz database and saved into the 
scanned data sheet filename, making it 
easy to trace records from collection and 
entry to reporting. Data management 
volunteers also evaluate observation loca
tions to be sure that they are within park 
boundaries.

The follow-up  
(post-bioblitz)

In the days and even years following a 
bioblitz, data management staff finalize 
data entry into NPS data systems, such 
as the Interior Collections Management 
System (ICMS), the Integrated Resource 
Management Applications (IRMA) 
Voucher system, and the IRMA Observa
tions application.

NPSpecies
New species discoveries are added to the 
park’s species list, updating the state of 
knowledge of what organisms occur in 
the park. Occurrence status is changed 
to “Present in Park” for species that were 
previously uncertain.

QA/QC
Data management staff work with park 
staff to finalize identification of speci
mens and review questionable identifica
tions before adding these records to NPS 
data systems. They also work to ensure 
that NPSpecies records are substantiated 
with links to observations and vouchers.

Conclusion

The methods used to record species ob
servations during National Park Service–
National Geographic Society BioBlitzes 
have changed over time as new technolo
gies have become available. The recent 
bioblitz at Golden Gate National Recre
ation Area in March of this year used an 
open-source, Web-based application that 
allowed contributions by citizens using 
applications on mobile devices. It also 
permitted crowd sourcing of identifica
tions—that is, soliciting help from the 
online community of users.
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As the technology used to document 
species observations at bioblitzes con
tinues to evolve, NPSpecies remains the 
constant the National Park Service uses 
to communicate the depth of biodiver
sity in the parks. NPSpecies serves as 
the baseline for what species are known 
to occur in a park. It is used for qual
ity assurance during a bioblitz to ensure 
that legitimate species names are associ
ated with observations and to highlight 
discoveries of species that are new to 
a park. Finally, NPSpecies is updated 
after a bioblitz to reflect the new state of 
knowledge of what species are known to 
occur in a park.

-
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Field guidebooks and access to 
authoritative Internet resources such 
as the Integrated Taxonomic 
Information System (ITIS) are critical 
in refining species observations 
during a bioblitz. These resources 
are used to correct misspellings and 
other common errors.
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